Introduction {#sec1-1}
============

Fracture-dislocations of the carpus represent a spectrum of complex injuries. In fact, accurate descriptions of specific injuries are often difficult.

The scapho-capitate syndrome was precisely described by Fenton and Rosen ([@ref1], [@ref2]) as associate fractures of the scaphoid and capitate with the rotation of the head of capitate of 90° or 180°, even if the first report of this injury was by Lorie ([@ref3]) and Perves ([@ref4]) in 1937.

It is a very rare lesion and the diagnosis can be difficult. Few cases have been reported in the literature ([@ref5]-[@ref9]) and it is often associated with high-energy traumas ([@ref10]). In fact, capitate bone is not normally subject to fracture because it lies in central position in the carpus at the intersection of the longitudinal and transverse carpal arches ([@ref11]). It is surrounded and reinforced by the other carpal bones ([@ref2]) and by strong ligaments that anchor the body of the capitate to the trapezoid, hamate, and base of the third metacarpal, leaving the head and neck vulnerable to fractures ([@ref11]).

Case report {#sec1-2}
===========

We report the case of a young professional motorcyclist who came to our observation following a high-energy trauma that occurred during the track tests. At the time of the trauma he was 15 years old. An initial radiographic evaluation was performed which showed the fracture of the scaphoid and of the capitate with alteration of the radiographic Gilula arches. A CT scan was then performed to better study the fractures which showed, in addition to the fracture of the capitate, a 180 ° rotation of its head and the multi-fragmentation of the scaphoid ([Fig. 1](#F1){ref-type="fig"}),

A single dorsal approach was used. The fracture of the capitate was reduced ([Fig. 2](#F2){ref-type="fig"}) and stabilized with two Kirschner wires inserted from proximal to distal and one between capitate and hamate ([Fig. 3](#F3){ref-type="fig"} and 4). Since the scaphoid fracture was multifragmented, it was not possible to perform its synthesis with a Herbert-type headless screw, so the fixation was done with a Kirschner wire; a volar protective plaster cast was placed for 35 days. The patient also underwent pulsed magnetic fields in order to facilitate fractures healing.

After 35 days x-rays showed initial radiographic signs of healing of the scaphoid and initial reabsorption of the head of the capitatus without evidence of alteration of the arches of Gilula and articular collapse ([Fig 5](#F5){ref-type="fig"}).

Kirschner wires were removed six weeks after surgery and the patient started physiotherapy for functional recovery with gradual improvement in the following weeks of wrist flexion and extension and ulnar and radial deviation. After two months of rehabilitation he resumed his competitive activity.

The patient was evaluated three years later. New radiographs showed complete healing of the scaphoid fracture and a complete reabsorption of the capitate's head caused by its avascular necrosis with the onset of a midcarpal osteoarthritis despite the good reduction obtained with surgery ([Fig. 6](#F6){ref-type="fig"}). However, radiographs showed that the Gilula arches remaineed substantially intact, there was no joint collapse and functionally the radiocarpal joint was good with loss of only about 20° of dorsal flexion and about 10 ° of flexion of the radiocarpal joint.

Clinically the patient was satisfied and he did not report pain and is still continuing his competitive sports ([Fig. 7](#F7){ref-type="fig"}).

![Preoperative standard radiographs (A) and CT scans (B) which show the fractures](ACTA-90-156-g001){#F1}

![Intraoperative image before (A) and after reduction (B) of fracture of the capitate following a single dorsal approach](ACTA-90-156-g002){#F2}

![Intraoperative fluoroscopic images of fracture reduction](ACTA-90-156-g003){#F3}

![Postoperative x-ray views.](ACTA-90-156-g004){#F4}

![Radiographic images 35 days after surgery. An initial radiographic healing of the scaphoid and an initial reabsorption of the capitate's head can be noted](ACTA-90-156-g005){#F5}

![Radiographs three years after surgery with complete healing of scaphoid and reabsorption of the capitate's head; the Gilula arches remain substantially conserved, without joint collapse](ACTA-90-156-g006){#F6}

![Clinical evaluation 3 years after surgery; good result](ACTA-90-156-g007){#F7}

Discussion {#sec1-3}
==========

The scapho-capitate syndrome is considered by many authors as a variety of trans-scaphoid, trans-capitate perilunar fracture-dislocation, and it represents the final stage of a greater arc injury which has either reduced spontaneously or by manipulation ([@ref12]-[@ref14]).

The mechanism of injury is not still clear. Fenton ([@ref2]) first hypothesized that, during a fall, when the hand is in dorsiflexion position and radial deviation, the strength of the impact is transmitted from the radial styloid process through navicular onto the capitate. In fact, the fracture lines in the two bones seem running together without interruption.

Currently, the hypothesis proposed by Stein ([@ref15]) is the most accredited. For him, the trans-scaphoid, trans-capitate perilunar fracture-dislocation occurs for a forced hyperextension of the wrist during a fall on the palm of the hand. It causes the fracture of scaphoid and this fracture allows a further hyperextension of the wrist so the capitate beats on the dorsal edge of radium and breaks. The continuation of the hyperextension movement involves a rotation of 90° of the capitate. When the wrist returns to neutral position, the head of capitate rotate another 90°. For Sukul and Johannes ([@ref16]) two type of trans-scapho-transcapitate fracture dislocation can be recognised, one in which rotation of the capitate is limited or does not occur at all, and the other in which there is 180° of rotation of the capitate head; this implies that a dorsal perilunate dislocation was originally present during the injury followed by a spontaneous reduction ([@ref17]).

This injury is often associated with other radial or ulnar wrist lesions not always clearly detectable on X-rays such as the rupture of scaphotrapezoid ligament and lunotriquetral ligament or fracture of trapezium, trapezoid, triquetrum or hamate. Finally, the type of injury depends on two factors: the direction of the force of the injury and the severity of the injury which determines how the three columns of the wrist are interested ([@ref18]).

As consequence of its rarity, the diagnosis is not simple, and the fracture pattern may not be correctly detected. It is necessary to take the correct antero-posterior and a lateral radiographic projections paying attention to any alteration of Gilula arches. A CT scan can be useful because it allows to study more precisely the reciprocal articular relationship of carpal bones and possible presence of unrecognized fractures ([@ref19]).

In one of his work, Marcuzzi ([@ref20]), suggests the use of Vance classification ([@ref21]) in order to evaluate correctly this type of injury ([Tab. 1](#T1){ref-type="table"}).

In accordance with the literature, since the trauma is complex, the risk of pseudarthrosis of the scaphoid, avascular necrosis of the capitate, wrist instability and osteoarthritis is high ([@ref22]-[@ref26]). Authors prefer open reduction and fixation of the fracture with the more correct hardware in relation to its pattern.

It is fundamental for the therapeutic success to restore the length of the capitatus in order to prevent the articular collapse ([@ref22]), the reduction and the synthesis of any associated fractures and the realignment of the carpal joints lines in case of ligaments' injuries.

Usually dorsal approach is enough but sometimes, especially if there is a suffering of the median nerve, a double access, dorsal and volar, can be used ([@ref11]). The synthesis can be performed with different devices (Kirschner wires, screws, metal staples or anchors useful for the reconstruction of any associated ligaments' injuries) ([@ref17]).

When it is possible, Authors prefer the Herbert-type headless screws that allow the compression of the fracture both for the scaphoid and for the capitate with the insertion for the capitate from distally to proximally in order to protect the cartilage of midcarpal articular surfaces. In cases of multi-fragmentary fractures Kirschner wires are preferable. Furthermore, rehabilitation and physical therapies plays an important role for recovering from this lesion ([@ref27]).

In any case the risk of complications is high despite good reduction and fixation, as confirmed by the clinical case reported in which an excellent reduction and stabilization of both fractures of the capitate and the scaphoid were obtained.

Despite this, an avascular necrosis of the capitate and a midcarpal osteoarthritis occurred. The reason why it occurred is not clear; however, it could be hypothesised that the cartilage of the midcarpal articular complex and the vascularisation of the proximal pole of the capitate were inevitably damaged and compromised by the high-energy trauma that caused the injury. Nevertheless, the reconstruction of carpal anatomy and stabilization of articular structures avoided joint instability and collapse, thus ensuring an excellent functional result with satisfaction of the patient who resumed his competitive activity just three months after surgery.

###### 

Vance classification

  ------------ -----------------------------------------------------------------------------------------------------------------------------
  Type one     The carpus is aligned, without any dislocation of carpal bones\
               The head of the capitate (rotated 180°) is in contact with the concavity of the lunate

  Type two     The carpus is dislocated dorsally with the head of the capitate (rotated 180°) respect to the lunate which remains in place

  Type three   The carpus is dislocated dorsally\
               The head of capitate (rotated 180°) is in contact with the suface of the lunate

  Type four    Only the head of capitate (rotated 180°) is dislocated dorsally

  Type five    The carpus is dislocated to volar side with the head of the capitate (rotated 180°) the lunate remains in place

  Type six     There is volar dislocation only of the head of the capitate (rotated 180°)
  ------------ -----------------------------------------------------------------------------------------------------------------------------

Conclusions {#sec1-4}
===========

The scapho-capitate or Fenton syndrome is a rare carpal injury resulting from high-energy traumas where the fracture of the scaphoid is associated with the fracture of the proximal pole of the capitate which rotates of 90° or 180°. The treatment is surgical with different techniques and followed by intense and specific rehabilitation.

Nevertheless, it is a serious injury and the risk of complication is high despite good reduction and fixation.
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